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; Academy of Scisncec USSR

S. M, Tubin;
Engineer

Before the Revolution, Russian comstruction thought had elready achievc
certain trsnds and traditions, expecially in the *‘eld of bridge comstructiam.
The schools, firat of Professor Belelyuskiy, and them of Professors Proskuryakov, ;
Paton, and Perederiys, should be mentiomed in this comnection. However, these *
‘ schnols wore all static. The sole object of all their investigatiors was the
; analysis of structhal'foru. The sole argument was veight.

Trends -in the field of building structures were sven loss vlear, The amall
soale and unimportant nature of canstruction hampersd the grovth «f en independent
school. Most work was an iuitation of methods, without independent analysis

‘ ' and ixzrovement of a given design. Acedemician Shukhov, Professor Mitinskiy,
i and a faw others offered the only creative work in this field.

In 1918, the Scientific Exrperimental Institute of the NKPS (People's Coumie-
sariat of Transpartation) wes founded. This wae soon renamdd the Higher Solemtifis
BEngiuneering Coumittee of the KFKF3.

Experimental vork was the keynote of the new era. Analysis and experimsntation
were combined, raising the acientific value of research.

The Scisntific Experimental Instituts of the NEPS naturally devoted ite
attention to transpartation comstruction, 1. e., bridgea.

Tvo basic prodlems were attacked: the study of the dynamic strain on a
tridee atructure from the standpoint of the diatributice of impact of livs
loads, and the study of the static load on the span structure, fundamentally
from the standpoint of the strain on an extended span girder and the interaction
of its parts. These problems hsve both been prominent from that time.
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The invsotigations o 2ym.lgs werw “me by a statiztical spalysia of
railroads and motor-vehicle hridges under varfous types of loads. A series
of auxiliary coefficients end rules for thelr converslon were obtained, These
coafficients and rules characterized the dynamic load of bdridges {Rebinovich,
Iltyagevich, Gibshman, etc.).

. -Experimentel study by means of special impact tests of +the damping .of
vibrations in bridge structures vas undertaken in the USSR ocarlier than in any
other country (Rabinovich, Il'yesevich, Nikolaev, and othere). The Soviet
‘inveptigations received recogniticn as an established method, v, "1 & report
given 'IB)’y Profemsor Streletskiy at the International Bricdge Comgress in Vienna
in2928. -

. Farther development and deepening of dynamics research ccntinued in the
195045, enbracing even motor-vehicle bridges. This was the work of Gibslman
and’ the DORNII. (Eighvay Scientific Ressarch Institute) Bridge-Testing Statiam.
" Rowever, attention wvaa also.turned to the confirmation and elabaration c?
- yarious atandard specificaticns (Maksimov, Kazey, etc.).

Dyna.mics research was extended to building designs in 1527 with the
"opening .of the:All-Union Construction Institute, later rénames the TaNIPS
. (central 8cisntific Research Institute. of Industrisl Construction).

. Investigatiom of :iron roofing of weaving mills; “embracing the dynamic

" ePPeot - Of ‘the.weaving machines on the’ roofing, research’ into the effect of
orane loads on plant ctructures, and into the dynamics. of -crane bridges should
all be mentiuned (Engineers Kikin and Boguslavskiy). ’

From the very beglaning,the Sciemtific Expe.imental Institute of the NKFS
conducied statistical reseerch into structural loads, in particular, those
of bridges, Thanks to thsse investigetione, mch material was secured concern~
irg the listribution of forces on structural elements. The dependence of the
Aistribution of forces upcn the loads of the adjoining elements of a structure
was further clavified (Yevgarfov, Makeimov, Lyalina, ete.). The finisbing
touches to these questians were given by the work of Professor Paton, now an
Active Member of the Academy of Sciencés, Ulrainian SSR, entitled "The
RBxperimental Eridge of the Kiev Bureau of the 78IS, NEPS," published in 1931.

The stud, of the prcblem of subsidiary forces ou girder joints was also
{utinately related to this fiell of research. Although this roblem, after
study was gseen tc be of lesesy aignificalce than had beem thought, it had
huvertueless sztracted much attention. Ita lefinitive soluvion waa given lu
another vork of Professor Peton and his group, "Subsidiery Foroes of Bridge
Girders,” published in 1930,

The study of the optimm siructural form of bridges wae another tremd of
construction thought in this period. Study of tke waight of briuges, as
a basic index of optimum form, was a continvatiun of older Russtan tradition
(Streletskly, Kachwrin, Bram, etc.). The sreation of new structural forms
for bridges ia advance of specific requirsments was another part of this
trerd. These new Porma included the guy girder (Professor Rabinovich), the
conorete~-iillec tubular arch bridge, speciaml types of welded bridges, otc.

Bowever, at that time, imprcvemsnt of bridge forms was, for the most
part, realized in another cannectlon. In the recanstruction period, the
necessity of calculating techniczl characterietics while evaluating & struc-~
turel £ .rm begen a modern Soviet iracition in bridge construction, sharply
opposed to the old haphazard methode of smstruction (operations of the
Bridge Bureau of the NE'S). Econcmy of material was a primary considerstion.
Even a0, design end construciion of trilgee remained substantlally unchanged.
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~Bidges of other types ahaald be mentionad for this period. Beside suspexigion
a.nd guy. bridges, there are the magnlficwit sroh bridges in Zaporozh'ye, for .
example, the me scroes the Starjy Dnepr (Professor Streletskiy)., The Gor'iiy
" Bridge (Professor Ii'yasevich) and the Motro Bridge (Engineer Polikarpov) wers
" the f£iret bridaes ‘planned to realize the advanteges of factory comstruction.
F:lnally, & number of projects connected with the bri-iging of the Moscow River
are relatsd to this period. There was the design by Professor Streletekiy of
wthe £lrst-single-apan welded bridgs -- to the Paiace of the Soviets, Then
there were ‘snspension and arch bridges actually constructed, the work of
- Engineers Vakhurkin, Kalmykov, Kanotantinov, etc. The Kostrom and Saratov
railvay bridges wars constructsd across the Volge vith mew cantilever-girder
8pans, wmore then 200 meters in length. The 1dea of using higher quality stesl
in ridge constriction was strongly proposed by Profsgsar Streletskly at the
V. end of the 192 O's. This steel was used In the Zaporozh'ys, Metro, and Moscow
%-Q-‘j Rivar bridges »but not.in railvay bridges.

'The firat technical specifications for steel dbridge designs were drewn

e wup dn 1928, ‘These served as the basis for all eubsegusnt specifications, in

'.bot.h tridge and. 1ndustrial designe. The problem of the. coefficiént of
" gafety was attmcked by experimental methods which gave rich statistical
data (Prafesaor Streletekiy) This idea has on}y recently gained _acceptance.

Soviot etael cmetmctim, lacldng treditione snd experience, wer
\inable to eatisfy. the reguireménts of the First TFive-Year Plan,
Intensive construction -widi, vobaiin, eccumpanied by study of roreign and
domestic: cmstmctim, resulted ‘n new; more appropriate structusiil forms.
A'new Soviet school of ‘construction emerged; based upon'thse solution of two
leading problema: (I) conservation of metal, and (2) reduction of the labor
used in cometruction work. Simplification of all structures was also sought.

Structural types were changed in accordance with these principles. Standard
structures, especislly girderc and colums, were Introduced. Tiss guaranteeing
three-dimensional riridity of industrial structures were daveloped. Dimeneions
wera reduced and simplified. These measures attained the desired results.

The daring and independence of Soviet conatruction thought was shown by
the wide utilization of welding in comstruction in tinis period, wken it was
etili in the experimental atage, and vhen there were not yst any established
nolels of welding comstructiom.

Begixning with the firet Stalin Five-Year Plan, the search for new etructural
Zo.m8 was ip..gurated, as was wide utilization of planning an’ experimeatation.
Steey, Jyames for “he widest variety and sizes of industrial plants were made.
Welding wae widely employed. N

The analy+ical approach to industrial construction prodlems was eimplified
by the previozs work in the field of bridges. The firat law of welght of industrial

structures was established in this mammer (Professors Streletskly, Baldin, Vakhurkin,
str,), Organizations concerned with industrial structural forms wers consolidatad
ix. an industrial-designing system, Stal'most, later named Stal'konstruktsiya

(~crel Cons*ruction), and wers thus brought very close to production, with favarable
results.

This trend, a complex approaech to the development of structural forms,
was outlined by Sireietskiy in his "New Ideas and Presibilities in Steel
Structures” (193%:) and in Engineer Mikhaylov's "Industrialization of Steel
Straotures” (1939). This trend vas also rsalized in the operations of Prom-
strayproyekt (Industrial Building Design), KTIS, Stal'kcnstruktsiya, HEKPS,
and other organizations.
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; ,Thﬁ?algpe of the Soviets was planned 4n this perice. Difficult construotional
Protléme were overcome by Fogineers Naseu:v. Dzerzhkovick, stc. Structural computions
" weére solyed by Profesaor Ssgal. Actusl conetruction work on the Pelace of the
Sovieits guve impetus to research on high-quality ateel (Academician Baykoy) and
the durability of atructures (Prafessur Korncuizhov) .

Experimental studies on cptimum gtructural forms progressed parallel to

jcal —esearch. The work of TeNIPT -- of Golenko, Steltnakh, Semenov, end
others -- should be mentiuied, as well as that of A. k. usu.sr ané Balen'
{regssrch using mrdala) and of Bermehteyn e=d and Kikin {etudy of the actual
operations in plants).

“In the experimental study of welding, the work of the Electric-Welding
Institute; Academy of Sciences, Ukrainian 5SR; under the leadership of

‘' Active Member Paton shouid be noted. Arlso deserving mention is the work

Ler Vologdin-and Rykalin in Viedivoestok, of Duchinekiy, Wikoisysv, Rykalin,

. ‘apid ‘others in Moscow, and of Professor Okerblum and his school in Leningrad,
8ll engdged in studying the construction possidbilities of welding and its
‘uses. Gibshman, I1'yasevich, end Shapirc should be mentioned for thelr wark on
sriveted joints. .

. APter 193k, -the task of reviewing norus &nd specifications on the basis

"/ of the néw' experimental datae yas 8et, since the first "Norms end Technical
Specifications for Design of Stecl Structuces” (KOMSTO norms) end the normé
of 1930 &nd 193k were all based.on the "rashnical Specifications for Bridge
Design,” which had little -experimental foundation. In comnection with this
‘tagk, Beveral problems Were considered; plastic deformatlon in steel structures
(zZhudin, Purkin, Bernshteyn, Malament, Gorburov, etc.); rigidity under central
and noncentral longltudinal pressure, and also the rigidity of girders and-
colums (Eurayev, Fikiforov, Dyatlov, Kornoukhov, etc.); and local rigldity
(Braud). The new norme alsc incorporated features from eerlier foreign and
domestic specifications. Theoretical study of rolled dosigns was also under-
taken.

In this period, thin-se«’iocned shafta end girders were introduced and
atudied (Professors Blasov, Dobudoglo, By~ hikov, Shenfel'd). The problem of
industrial manufacture of standard prefahricated stesl structural units for
infustrisl btuildings was wadertsken by Promstroyproyekt, Proyektstal 'konstrukt-
siya (Steel Structures Design).

DBridge construciion was etabilized in the 1930's. b general review of the
structural forms of bridges was only suggesied Just before the war by Enginesrs
Tikhonov eud Orlov. '

- During the war, attention was dirscted to satisfying military needs. However,
the behavior of steel structures after destruction and during reccnstruction
demonstrated the possibilities of incressing loada, and in 1942-194% the coefficlent
of safaty was reduced to the record figure of 1.36. This value, also supported
by statistvical investigation, permits economy of construction steel and lader.

The groblem of rapild manufacture of steel structures was also posed by the war.
This led to simplification of structural forms, and wide employment of rolled
sections in girders, colums, etc.

In 1943-1945, comstruction thought was preoccupied with the problem of
reconstruction. The besic princivles of such were: (1) ~conomy of steel,
{2} maxirun re-use of olements of destrcyed structures, and (3) wide utilization
of slectric ¥elding. Structurel forms were brought into cloaser correspondence
with the problems of manufacturing tnea. Bridge canstruction was reorganized
¢long these lines suggested befcre the war %y Engineers Tikhonov and Orlov,
£inding exprescion in a series of s‘andard spen eections for railway bridgee,
which were developed by Froyektetal'-konstruktsiya (Engineer FPopor).
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These ideas £186. 164 t0' & review ‘of iie bases of the- éoeign of  structural
steel used in the_constructlon -of .largy. objscts, and-to, & transition from
. standard desigzs +6 conetriction. from: nrandard aleonente and p&rta An attem)t
han ‘been mde 10 mimize standarddzation. . :
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